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INSERT-MOLDED ARTICLE, AND INSERT-MOLDED ARTICLE 

(57) [Abstract] 

[Problems] To prevent crack breakage by preventing deformation of an 
insert-molded article and concentration of stress, and to improve dimensions. 
[Means for Resolution] A molten resin is introduced into a cavity 4 from a 
spool bushing 10 through a runner 9 connected to the spool bushing 10. A mold 
for insert injection molding wherein a filter press pin 7 which presses a filter 6 
as an insert, and a filter press pin spring 8 are serially inserted at an inner side 
of the runner 9 of the mold having the runner 9 formed thereon, structure of the 
mold for insert injection molding, a production method of an insert-molded 
article, and an insert-molded article. 

[Claims] 

1. A mold for insert injection molding, characterized in that an inlet which 

is connected to a heat transfer medium generator and introduces a heat transfer 
medium into a mold is formed on an outer wall of the mold, a heating circuit 



which heats an insert placed in the mold to a heat distortion temperature or 
higher of a resin injected in the mold, by the heat transfer medium introduced 
through the inlet is formed, and an outlet which discharges the heat transfer 
medium which heated the insert is formed. 

2. The mold for insert injection molding as claimed in claim 1, 
characterized in that the insert is a martensitic stainless steel, an austenitic 
stainless steel, titanium, nickel or materials coated with those metals. 

3. The mold for insert injection molding as claimed in claim 2, 
characterized in that the insert has a net-work structure having venting holes 
formed therein, or other structures. 

4. A structure of the mold for insert injection molding as claimed in claim 
1, characterized in that any of a vertically open-close type mold or a horizontally 
open-close type mold is constituted in a fixable manner by suction fixing the 
insert with the heat transfer medium when injection-molding. 

5. A production method of an insert-molded article, characterized in that a 
heat transfer medium is introduced into a mold, an insert placed in the mold is 
heated to a heat distortion temperature or higher of a resin by the heat transfer 
medium introduced, and a resin is injected in the mold having the heated insert 
placed therein. 

6. The production method of an insert-molded article as claimed in claim 5, 
characterized in that the insert and a portion of a mold cavity fixing and holding 
the insert are directly or indirectly heated with the heat transfer medium. 

7. The production method of an insert-molded article as claimed in claim 5, 
characterized in that the heat transfer medium is constituted of a fluid such as 
heated gas or liquid. 
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8. The production method of an insert-molded article as claimed in claim 7, 
'characterized in that the heat transfer medium is constituted of an exhaust gas 
generated after burning an inert gas or a combustible gas. 

9. The production method of an insert-molded article as claimed in claim 5, 
characterized in that temperature difference between the temperature of the 
insert and the temperature of the molten resin at the time of injection molding is 
maintained at least 50°C or lower. 

10. The production method of an insert-molded article as claimed in claim 9, 
characterized in that the temperature of the heat transfer medium is gradually 
lowered in cooling the mold. 

11. The production method of an insert-molded article as claimed in claim 5, 
characterized in that the temperature of the insert is maintained at least at the 
heat distortion temperature or higher of a thermoplastic resin during running 
the resin around the insert. 

12. An insert-molded article, characterized in that it is molded by injecting 
a resin in a mold having placed therein an insert heated to a heat distortion 
temperature or higher of the resin with a heat transfer medium introduced into 
the mold. 

13. The insert-molded article as claimed in claim 12, characterized in that 
the insert-molded article is constituted of any one of a polyether imide resin, a 
polyether sulfone resin, a polysulfone resin, a special nylon resin and a 
polyphenylene oxide (ether) resin. 

14. The insert-molded article as claimed in claim 12, characterized in that 
the insert-molded article is a manifold of a thermal ink jet. 

[Detailed Description of the Invention] 
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[0001] 

* [Technical Field to which the Invention Belongs] 

The present invention relates to a mold for insert injection molding, 
wherein a heat transfer medium is introduced into a mold, an insert placed in 
the mold is heated to a heat distortion temperature or higher of a resin with the 
introduced heat transfer medium, and a resin is injected in the mold having 
placed herein the heated insert, a structure of the mold for insert injection 
molding, a production method of an insert-molded article, and an insert-molded 
article. 
[0002] 
[Prior Art] 

In the conventional production method of an insert-molded article, 
where temperature difference between an insert and a molten resin in injection 
molding is large, the molten resin apart from the insert portion has slow cooling 
solidification rate as compared with that of the molten resin near the insert. As 
a result, there were the problems that difference causes in a coefficient of 
shrinkage of a resin, resulting in deterioration of dimensional accuracy, stress in 
the molded article concentrates in the vicinity of the insert, crack breakage 
(delay breakage) of a resin which is considered due to such a concentration of 
stress occurs, and yield of the product is decreased. 

[0060] 

The insert when processing is required to be heated to temperature of a 
molten resin, or a temperature or higher of the molten resin when the molten 
resin reaches the insert, or near the molten resin temperature, from affinity with 
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the molten resin, reduction in inner stress, reduction in residual strain of a 
-molded article, improvement in fluidity of the molten resin, and the like. As 
the heating means, in the case of previously preheating the insert and then 
inserting the same in a mold, followed by processing, where the insert has 
conductivity, a method of heating by passing electric current through the insert 
is employed. A method of heating by directly contacting an ordinary 
temperature gas or liquid with the insert after inserting the insert in the mold is 
employed. Alternatively, a combination of the above methods is employed. A 
heat transfer medium used in a method of heating by directly contacting a high 
temperature gas or liquid with the insert is a method of directly heating a gas 
with a heater or the like, and the case of using a high temperature gas generated 
by burning a combustible gas or liquid, or a solid. Specifically, the gas of the 
former is an insert gas such as nitrogen, argon, carbon dioxide, helium, and 
steam; a combustion supporting gas includes chlorine, air, oxygen, nitrous oxide, 
and nitrogen oxide; and a combustible gas includes methane, ethane, propane, 
hydrogen and carbon monoxide. Further, a toxic gas such as hydrogen cyanide 
and carbon monoxide can be used, but sufficient care is required for its handling. 
Carbon monoxide has reducing properties, and can remove oxides on the surface 
of the insert made of a metal. Therefore, there may be advantageous case. 
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[0 0 6 5] *HJfi«ffifC^ttS10l»^iCTt4, -f 

■WMBcD»]Wfe±©«T3WH»ffl*T, mmmtz 

[0 0 6 6] jB»©JIMiflcftffl^iT, h«ft*lra 
50 [0 0 6 7] mmft*^\TZ>ZtlZ&r). -f >U— h 
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75 

[0 0 6 8] *fc**;K»!SKl*5V>T* -f>-*-h*£ 
TJS«1M £ ;i^S< ft 0 £Stt#ffi;TT * t ^ 5 

So 

[oo6 9] -f >u— h«j*ra«Mtcipj!a'rs«'&tt, 

left: 9, 4aW77^T5^ Mftn£ttfl(tlxfc«£- 
[0 0 7 0] &JBte, JSBSMT 

[0 0 7 1] Rr««#(OttRtt, B*<D»«*W 

JI&Ki«#£«v>&»#fctt* 

&»tn-r-5 2it3& t ai*'6tvi'5is*, ea»v( & frifim 

[0 0 7 2] £fc, -f htt©HPll!HC«#*fflVifc 

»afco©ii»**<j#oTv^o^ jawmiKi-f >-y- 
-h«IHfinJ»'r^cit36«T?#*. *fc, Wfc. ±*fibfc 
cfc5KStfMc<fcoT* -f HttSfcttinrtM"*** 

-h bfc±-c. »w»B*»air*«* s *« 

[0 0 7 3] -f h<0iPj»JCffl^5ttft(0fe*^C 

c^uxspx) b^aa « >u— v) \t* ffommzg; 



(8) $5f§H¥1 1 - 1 0 5 0 7 6 

[0 0 7 4] IRJifffc:©*- H#©*ffl^fc«^tt. -f 

So 

[0075] pi«stt©^^*«*, *<r>ttBtt£tttt£ 
So MKk:, **fx mmXTs) tt. Tsj«te<B«Jl&« 

70 *S-e:fcl*lw»6n*. 

[0 0 7 6] RBk #XftK»fc#»-r*»&fctt, t 

B**«*b&WK »*-r-6ft»»4» *3K«t— KflsK* 

(C02 ) T«t*«tt*W>fc<, •tt*««tt0>fc^T 

[0077] **M»iBK:*viTtt» s»*jffltt£^*ri» 

U— v;i/gS<DaL^U:TXg^43liT, JPJKHB»$-&S» 
^fc#TSB»tt*#«b&tt*fcl*ViT, ASTM- 
D 6 4 8 Clpi;TB5£S*lfclinJKaE»BaE««, 15 0t 

t rx>y^j tirr*) ^ffifflt^o 

50 [0 0 7 8] Iffle&artKflMSftfc-f >it- hft^r. 

(C^, *S!<D^aB^J»55^3S«SWb. 

»6ftfcHB*8T, B«>f MB*»UI*b, -f > 
h*©BK^ o^ViT^rt^ttl$nsWB^> 

b, d*i£<z)&§y, irb^sb« i»«t#a:i:*ffl^T» 

[0 0 7 9] -f >U— h»3i«AaKl»iLSt*BTia* 
40 T^S-f >U— Hfcty^X^y^t-Cfi, ff«B5i* 

y^X^^y ^ iABt39«*LTIr»«»»fca«fi*««H 

T, B«BBO***a<r*ctk:J:0, SBilB© 

[0 0 8 0] ElT*»98©*««lCOliT, HlSffl^ 
50 Ti^HJTSo 
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1-10 5 0 7 6 



15 

[0 0 8 1] tifetttt) **JSWO-f >*- Mtmrt» 

tfH2tSSns«k?t:S»«i:l!»»* l 5 h><DF 
ANUCBP#->3yha-15*fflK fifi«ffl»lfi^ 

[0 0 8 23 *SO«iStt. mi\Z7ik2tlZ>&z>lZX7 
—)l7yzsz- 1 OjfcS*:*:/— i^yS/a 1 0£%KL 
9^LT, **tf^-f 4 

A£*i£>« wi27 >t- 9 «s nfes©i7 > t- 

[0 0 8 3] m2\Z7skZtlZ>£?lZ^>~V—btl,T(D 

$;Ltr>7Jc^ttM^xT-ffltiesi 12, 11 3**» 
«$nT^5. mz^ih¥>6fimmmzfr&znT^ 
5lf umbtf>3 ;i^-J¥$xtf>7 tttfa-r 

1 3<h<Z>PaiC^tf-7V 4#J£jS£n*o 
[0 0 8 4] mffB^mt!>5^ ft!i«**y§grr* U 9— 
y?V-Y 1 tpJft*S!l 2 fcOWJfclU*— >X^U > 



75 



(9) 



* [0 0 8 5] A&ftfttt. Sft&l 10-17 o*. at 
£ii^S£3 0-11 0 mm/ s, «EE£4 0 0 — 900 

[0 0 8 6] < httS^SIrtTHSr^lR^tt, 
pj»ftl!l 2firJ®lc^^X7-§itgSl 1 2ia^>^lx 

70 «©^«3&^&l!^»iB©na5*TX7-**JlfflTSi 

[0 0 8 7] MSS#JOWe>15 0° 2 50 
° C, 3 5 0° C0>*n*n©*y hXT-£jH0& 

[0 0 8 8] iKIIlfiWC^T, K 1 KME^T «fc 

20 A— 
[^l] 





1 5 0°C 


2 5 0^ 


3 5 0*C 


hX7 
JEWS* 


S>zBl 10*0 


8 0 


3 0 


3 0 


8 0 


M&l 5 0V 


8 0 


2 0 


1 0 


8 0 


mm I 7 o°c 


7 0 


2 0 


1 0 


7 0 



[0 0 8 9] Ji»(D*«»»*«fc.tK*M5«W, mW<Dtz 2 U^->X^U ^ 

»^ufcfeot. *KW£VT\frzn*>izm&i£n 3 *¥L£BLtf> 

§!)OT1iK, Wff»*©ttH, ftW<DPtffltzffi*A& 4 ^tbr^f 

«t rxa a <t)e«^ £ a «*OTMrr * ct^-et^*^ 5 ^ u tf > 

[Bffi<Bf83MJ:6l91] 8 )V9—n £*.t:>A* 

[H i ] *mwonMM<D&mmm*^rwimm-e$> 40 9 7 >±- 

60 10 xy-;^7v^ 

[02] *^MWc^ttS*l!<7><>-y---h*lHlO«:^ 12 pTffij&S! 

T»$MKHBT**. 1 3 

[$m<DWim 112, 113 X7-l 
1 U^->^U-h 
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(51) Int.CI. 6 IMBUE* 
B2 9K 105:22 



